Development of targeted gene transfer into human primary T lymphocytes and macrophages using high-titer recombinant HIV vectors.
Primary human lymphocytes and macrophages are an important target cells for human immunodeficiency virus (HIV). For targeted gene transfer into CD4(+) lymphocytes and macrophages, we constructed HIV vectors with envelope glycoprotein (gp120) from the T-cell tropic BH10 strain and the macrophage tropic SF162, and developed an improved strategy for preparation of high-titer HIV vectors. Among several possible procedures, we found that ultrafiltration using CENTRIPREP columns was highly effective to concentrate HIV particles. The titer could be increased four orders of magnitudes. The total recovery was more than 80%. No replication-competent cytopathic HIV was detected in concentrated vector preparation. Using the high-titer HIV vector carrying the enhanced green fluorescent protein (EGFP) gene, we transduced human primary lymphocytes and macrophages. FACS analysis showed that the T-cell tropic vector could transduce 40-80% of CD4(+) T-cells stimulated with IL2 plus PHA and 20-50% of unstimulated cells. The macrophage tropic vector was shown to transduce approximately 20% of terminally differentiated macrophages. These results represent the initial report of targeted gene transfer into terminally differentiated macrophages. These results also indicate that these HIV vectors are useful for the manipulation of gene expression in HIV infectable cells and the development of gene therapy targeting lymphocytes and macrophages.